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REDUNDANCY SCREEN

Camponant Sroup: Propellent Valves Frepared: P. Lowrhmore
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Fedundancy Screans: VALYE S5YSTER - SENMSOR SYSTEM: UNLIKE RELDUNDANCY,

A Pass - Redundant hardware items are capabla of chackont duging namnal graoed turmamand,

B: Pass - Loss of 8 redundant herchwane iems: iz defeclable during fight.
C: Fail - Loss of redundent hardwara {iarme 2owdd raswlt Mran 3 single cradibie avent.
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DE. .5N
Compenent Group; Propellant ¥alves Preparad: P. Lowdmora
CH. tem: D203 Appraved: T. Hyuyen
Compenent: Dulmizer Blead Valve Approval Date: BfA0IES
Part Humber: RSQLBOSE Change %: 1
Faillure Modes: Vedva fails to choga, Diracliwe &; CCRDMEX-01-5226
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Design ! Document Ralaranca

FALLIRE CAUSE: A: Piston selxure or bnding.

THE BLEED YALVE FISTCN {1} 1S GUNCGED BY A TEFLON SELEEVE. THE SLEEVE PREVENTS METAL-TO-METAL RUSBING BETWEEH THE PISTGN AND THE HOUSING (2] 8MD METALLIC
PARTICLE GENERATICON. THE TEFLON ALSO REDUCES FRICTION, THE TEFLON 1S COMPATIELE WITH ITS EXPOSURE MEDIA, AND CAUSES NO PROBLEM WHEN [N INTIMATE
CONTACT YATH METALLIC COMPONENTS (). IN THE EVENT THAT METAL PARTICLES FROM ANOTHER SOURCE GET INTO THE PISTON-HDUSING INTERFACE, THE PARTICLES
BECOME MWEEDDED M THE TEFLOH SLEEVE. THIS ALSOPREVENTS GALLING BETWEEN THE PISTON AND HOUSING AND PREVENTS 8INDING OR SEIZURE. THE SURFAGE FIMISHES
OF THE HCHISING (2} AND PISTGN (1) ASSEMBLY ARE SELECTED TO PREVENT EXCESSIVE WEAR. ALL INTERNAL COMPCHENTS ARE CLEANED TC PROPELLANT SERYICE
REQUIREMEMTS [4), THE VALYE |5 ASSEMBLED IN & CONTAMINATION COMTROLLED ENVIROMMEMT (5).

(1] RS009503; (27 RS00I5OT, (3} RI5-8582, (4) AL10C01, (5) ROAF11-500
FAILURE CALIRE: B: Stap =crow kKosens.

THE SCREWS ARE TORQUED INTO SELFLOCKING HELLCOIL INSERTS, THE DRAWING SPECIFIES & MINIMUM RUNMING TORQUE AND THE FINAL TORAUE {1). THE YALYE IS OPEH
CHLY DURING PROPELLANT CONDITIONING YWHEN THERE ARE NO VIBRATION LOADE T LOQSEN THE SCREWS. DURING ENGINE OPERATICH, WHEN THE wALVE IS EXPOSED TD
VIBRATION, THE VALVE 13 CLOSED AND THE SCREW LOAD 1S MIKLAA WHICH MINIMIZES THE CHANCE OF A SCREW LOOSEMING.

{1] REQOBOSE
FAILURE CAUSE:  C: Broken spring.

THE BLEED VALYE SPRING (1} 13 MADE FROM INCOMEL X750, INCONEL X750 15 USED FOR ITS HIGH ELASTIC LIMIT, MODULUS OF ELASTICITY, CORRCSION RESIZTAMCE, AND
RESISTAHCE TO STRESS CORRQSION CRACKING (2). THE SPRINSG |5 STRAM REUIEVED AFTER FOAMIMNG THE £OIL HAS CLOSED ENDS WHICH ARE SROUND SCOUARE AND
DEBURRED (1]

1) REMAZAS; (2) RES5-3562
FAILUAE CAUSE: ALL CAUSES

HIGH CYCLE ANDYLOW CYCLE FATIGUE LIFE OF THE BLEED YALVE MCETS CE! REQLIREMENTS (1}, THE MIMIWUN FAC TSRS OF SAFETY FOR THE ELEED VALVE MEET CEI
REQUIREMENMTS (2. THE QBY WAS CLEARED FOR FRACTURE MECHANICS/NDE FLAW GROWTH, SINCE IT CONTAIMS HO FRACTURE CRITICAL PARTS {3). THE BLEED WALNME MAS
TOMPLETED DESIGN VERIFICATION TESTING (4], INCLUIBING VIBRATION (31, AND ENDURANCE TESTING (8], VALVE POSITION INDICATCOR LIITS WIL | [NHIBIT ENGINE START AND
PREVEMNT CRITICAL 1 EFFECTS (7).

(11 RLO053Z. CPIZORD0CIE, {2) RES-8540, CPA2CRONGIE, (3) WASA TASK 117, {4) DVB-BSME-S16, (51 RSS-516-21; (6) RS5.-516-97, [7) CP406R000Z PT13.2.3:6.4
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SSME FMEA/GCIL
INSPECTION AND TEST

Componert Grovp:  Propallant Walves Frapared, F. Lowrimora
CIL Rem: D20-02 Approved: T. Haguyen
Component: Cldlzer Blesd Yelva Approval Data: Ef20/99
Part HNumbar: R300A0AS Chango ¥: 1
Fadlure Made: Valva fails to cluse. Directive #; CCBRD ME1-01.5276
Faga: 1of 1
Failura Cauzas Segruilleant Characiarisbes Inepscilane} ) Tastfs) Dacumeni Feferarce
n FOPPET RSBz
200y R5072507
MATERIBL INTEGRITY MATERIAL INTEGRITY IS VERIFIED PER DRAVAMG AECLIAEMENTS.
CLEANLINESS COMPOMENTS ARE CLEAMED FOR OXYGEMFUEL SERVICE FER SPECIFICATION REQUIREMEN TS REN0EXA2
REQLIREMEMNTS RSO0SE0T
RL1D00
B STOP SGREW TORQUE RUNNING AND FINAL TORQUES OF THE STOF SCREW ARE VERIFIED DURING ASSEMBLY, RS008DSE
[ SPRING REQ0EEA
SPRING INTEGRITY THE 3FRING MATERIAL 1S VERIFIED TO MEET DRAWING REOUIREMENTS.
EPRING HEAT TREAT {STRAM EELIEF) IS YERIFIEG PER DRANING REQUIREMENTS,
THE SPRING 1S INSFECTED TO ASSURE MO SURFACE RIPERFECTIONS EXIST WHICH CouLD RAMDZ2042
AFFECT GOILLIFE AND TO VERIFY THE SFRING CHARACTERIFTIGS. FSI082e8
ALL CAUSES ASSENMBLY INTEGRITY SURFACE FINISH OF THE FOPFET CD AND THE Bnﬁ‘r BORE ARE [NSPECTED PER THE_D-FE;.WNG RSOOB282 o
REGQLIREMENTS. : RS00D507
ASSEMBLY AND FUNCTIOMAL TEST VERIFY VALVE OPERATION AND COMPOMENT INTEGRITY, RLONO4

Ofv SEAT LEAKAQGE TEST EVERY START VERIFIES POPPET AND SEAT INTEGRITY. (LAST TEST)

Failura Histary: Comprahensive fallure higlory dala is maintained i the Problem Reparling dalabaze {PRAMSTFRACA)
Reaferenze; NASA letter SA2T/EA08 and Rockeldyne letler BERCOITET.
Operaliongl Usa: Mol Applicabls,

QMRSC W41EG0. 141
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WELD . JINTS
Componetl Groop: Propellant Yalvas Frapared: P. Lowrfinicre
CIL Hem: DIzl _&Pprw'd: T. NE“‘H BT
Comporenkt Oxld]zer Bieed Vahre Approval Dads: [ [ 11
Part Number: RSO0 EDSH Chenga A: 1
Direclve #: CCBD MEJ-D1-5225
Parp: 1ot 1
Critlzal Initigl
Root FRaw Sizm Nat
Side jot  Peteclabla
Companent Bamsic Part buenbier Wald Number Weld Type  Class Acocess  HOGF  LCF Commarits
CGXIDIZER BLEED VALVE RSOME0SE 1 Egn It X X X
QX I0IZER BLEED WALWVE REQOBOSE 2 EBW i A
OXIQIZER BLEED WALVE RSNOBOSE 4 EBNY 1A A
BELLOWS RSDDAZHS 34 aOTAW | X X
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FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE

Camponent Group: Propgallant Valves Praparmd: F.Lowrimare
tarm Hame: Oxidizer Blesd Valve Appirgwed: T. Mauyen
kam Mumbar: D220 Approval Date: B 30Ma
Part Number: REQOE056 Change ¥ 1
Diracdwe & CCBD MEAN1.5225
Page: +al 1
fase Line Rationale Warlance Change Ratinnale Wariant Dazh Humber
1. D220-04 ARMATURE SOME ARMATURE EXTENSIONS INCOMEL 718 CAN BECOME FERROMAGHNETIC AT LIQUID HYDROGEN -02F, -1, LA, -
EXTENSION MATERIAL ARE FAERICATED FROM TEMPERATURES RESLUILTING IN ERRONEQUS POSITION FEEDBATK SEHAL, 08t, 074, -101
INTEGRITY 1S VERIFIED PER INCONEL 718 INCOMEL 525 DOES NOT EXHIBIT THIS TENDENCY.
DRAWANG REQUIREMENTS
(tNCONEL 625, ECR 1044} USE AS I3 RATIONALE:
1. ENGIMNEERIMNG AMALYBIS HAS CETERMINED THAT ALL ARMATURE
EXTEMSKINSG FABRICATED FROM INCO T12WILL NGT EXPERIENCE LON
ENQUGH TEMPERATURES ON DXIDIZER BLEED VALVES TO INDUCE
FERROMASHETMTY AND ARE THEREFCGRE AZCEFTABLE FOR USE. (ECP 1088)
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